Background: Opioid induced constipation (OIC) is a symptom that is commonly encountered in cancer pain management. Chinese herbal medicine (CHM) has been widely used to improve OIC in China. Many clinical trials indicate that CHM could improve OIC. In this systematic review, we aim to evaluate the effectiveness and safety of CHM for OIC in cancer patients.
Introduction
Pain is one of the most common and dreaded cancer related symptoms. [1] A meta-analysis found that pain was reported in 59% of patients undergoing cancer treatment, and that it was reported with greater frequency by patients in advanced stages of cancer. [2] Unrelieved pain severely affects quality of life in cancer patients. [3] Opioids such as morphine, oxycodone, and fentanyl, are recommended by the World Health Organization (WHO) and are indicated in the National Comprehensive Cancer Network Guidelines (NCCN Guidelines) for Adult Cancer Pain.
However, opioid use is often associated with adverse events. [4] Constipation is a symptom of opioid induced bowel dysfunction that patients often find intolerable yet is often anticipated with opioid treatment for cancer related pain. Persistent constipation seriously affects the quality of life (QOL) of cancer patients and may lead to anxiety and nervousness. [5] [6] [7] Therefore, the management of opioid induced constipation (OIC) is of critical importance.
Use of laxatives, stool softeners, and lifestyle management, including the introduction of a fiber-rich diet, increase in water intake, and physical exercise are recommended for patients with OIC. [8] Despite these existing management methods, more than 80% of cancer patients prescribed with opioids still suffer from constipation. [9, 10] Opioid antagonists have been developed and are currently used clinically to improve OIC. [11] However, a recent systematic review found that use of opioid antagonists increases the risk of adverse events. [11] Chinese Medicine is a complementary and alternative therapy that has been used in integration with Western biomedicine for the management of cancer and its symptoms. Chinese Medicine therapies are employed for treating OIC, including orally administered Chinese herbal medicine (CHM), topical use CHM, acupuncture, and moxibustion. The results of clinical trials of CHM for the treatment of OIC have been inconsistent. These inconclusive results may be due to inconsistencies in these studies' methodologies. This review aims to systematically review all randomized controlled trials (RCTs) to assess the effectiveness and safety of orally administered CHM for OIC in cancer patients.
Materials and methods
This systematic review protocol has been registered on PROSPERO as CRD42018106706. The Protocol follows the Cochrane Handbook for Systematic Reviews of Interventions and the Preferred Reporting Items for Systematic Reviews and Meta-Analysis Protocol (PRISMA-P) statement guidelines. [12] We will describe the changes in our full review if needed.
3. Inclusion criteria for study selection
Type of studies
This review will include clinical RCTs of CHM therapy for OIC in cancer patients without any language or publication status restrictions. Non-RCTs, quasi-RCTs, case series, case reports, crossover studies, uncontrolled trials, and laboratory studies will not be included.
Type of participants
Cancer patients, male or female, of any age with a diagnosis of OIC will be included. Pregnant and lactating women will be excluded. Patients with intestinal stenosis caused by rectum or colon organic diseases (such as cancer, Crohn's disease, colon polyps, intestinal tuberculosis, and so on) will be excluded. Patients with acute intestinal obstruction will be excluded.
Type of interventions
Interventions will include any type of orally administered CHM. Studies of CHM combined with other treatments such as acupuncture will be considered for exclusion.
Control: placebo, no intervention and orally administered western biomedicine. Studies of control intervention such as enema will be considered for exclusion. 
Data collection and analysis 4.2.1. Study identification.
We will use EndNote X8 software to manage the records of searched electronic databases. The initial selection will involve scanning of the titles and abstracts of the retrieved studies. The full text of relevant studies will then be reviewed for study inclusion, in accordance with the inclusion criteria, by 2 authors (SQ and QD). Potentially relevant articles will be reviewed independently by 2 authors (SQ and XZ) to determine if they meet the prespecified criteria. Any disagreement between authors will be resolved by consensus with a third author. The study selection procedure will follow and be recorded in the PRISMA flow chart. All the evidence will be assessed by The Grading of Recommendations Assessment, Development and Evaluation (GRADE).
Data extraction and management.
According to the inclusion criteria, a standard data collection form will be made before data extraction. The following data will be extracted by 2 authors (SQ and QD):
General information: research identification, publication year, the title of the study, first author; Study methods: study design, sample size, randomization method, allocation concealment, blinding, incomplete report or selecting report, other sources of bias; Participants: inclusion and exclusion criteria; Intervention: CHM name and dosage, treatment details, treatment duration, and frequency; Control: type of control drugs, treatment details, treatment duration, and frequency; Outcomes: primary, secondary, and safety outcomes.
Risk of bias assessment.
The risk of bias in included studies will be assessed independently by 2 reviewers (SQ and XZ). The following domains will be assessed: random sequence generation, allocation concealment, blinding of participants, blinding of outcome assessment, incomplete outcome data, selective outcome reporting, and other bias. . We will summarize data using risk radio (RR) with 95% confidence intervals (CI) for binary outcomes. If different measurement scales are used, standardized mean difference analyses will be performed. We will consider heterogeneity to be substantial if the I 2 statistic is greater than 50%. Data from individual trials will be combined for meta-analysis if the interventions, patient groups and outcomes are sufficiently similar. Meta-analysis will not be performed if the I 2 statistic is ≥85%. We will use a random-effects model for metaanalysis unless the degree of heterogeneity is readily explainable. If the I 2 statistic is less than 25% a fixed-effect model will be used. Sensitivity analyses: heterogeneity may be due to the presence of 1 or more outlier studies with results that conflict with the rest of the studies. We will perform sensitivity analyses excluding outlier studies. In addition, we plan to perform sensitivity analysis Qi et al. Medicine (2018) 97:39 Medicine to explore the influence of trial quality on effect estimates. The quality components of methodology include adequacy of generation of allocation sequence, concealment of allocation, and the use of intention-to-treat analysis. Subgroup analyses: if data permits, we will perform the following subgroup analyses.
Different types of outcome measures; Different types of control therapies; Treatment duration.
Publication bias.
If sufficient number of trials (more than 10 trials) are found, we will generate funnel plots (effect size against standard error) to investigate publication bias.
4.2.6. Ethics and dissemination. The data used in this systematic review will be collected from published studies. Based on this, the study does not require ethical approval.
